The worldwide shortage of medical isotopes is about to get much worse this week, as the High Flux Reactor in Petten, the Netherlands, closes for a month-long maintenance inspection.
It joins the National Research Universal reactor in Chalk River, Ontario, Canada, which has been closed since 15 May because of a heavywater leak and is unlikely to restart before late 2009, according to Atomic Energy of Canada Limited, the government-sponsored body that runs the facility.
Together, the reactors produce two-thirds of the global supply of molybdenum-99, which decays to form technetium-99m, an isotope that is used in about 70,000 medical imaging procedures worldwide every day.
The shutdown has prompted calls for a major review of the way that medical isotopes are made and distributed. All five commercial nuclear reactors that use neutron-induced fission of highly enriched uranium-235 to make 99 Mo (see map) are more than 40 years old and cracks are beginning to emerge. The Petten reactor is scheduled to close again in early 2010 for up to six months so that deformed pipes in its cooling system can be repaired.
With both reactors unavailable for significant periods, "you really do have to say: 'right, let's clear the table and start all over'", says Thomas Ruth, senior research scientist at TRI-UMF, Canada's national laboratory for particle and nuclear physics in Vancouver.
The problem arises because isotopes cannot be stockpiled -
99
Mo has a half life of 66 hours and 99m Tc of just six hours.
Mo created in nuclear reactors must be shipped quickly to facilities that process the material into 99m Tc generators. These generators are delivered to hospitals on a weekly basis, where they are 'milked' every morning to deliver 99m Tc. Although the reactors in Belgium and South Africa will be working at full power over the next few weeks to produce more 99 Mo than usual, isotope suppliers say they will probably not be able to meet the shortfall. The shortage has been particularly acute in the United States and Canada, and "the situation will get much worse", says Michael Graham, director of nuclear medicine at the University of Iowa in Iowa City, and president of the international Society of Nuclear Medicine based in Reston, Virginia. "It is likely many studies will be cancelled or postponed. "
Leaky pipeline
Week-by-week availability of 99 Mo is now coordinated by the Brussels-based Association of Imaging Producers and Equipment Suppliers (AIPES), which in the past year has taken the initiative to stimulate global action on the isotope crisis. Both the AIPES and the Organisation for Economic Co-operation and Development (OECD), based in Paris, began to investigate long-term solutions to the chronic shortage of Tc in health care, the ageing reactor infrastructure and highly fragmented supply network needs a root-and-branch overhaul.
"We must upgrade and invest in updates to these ageing reactors, " says George Segall, chief of the nuclear-medicine service at the Veterans' Affairs Palo Alto Health Care System in California. "Many of these reactors have already exceeded their useful lifetime. No one expected that they would still be needed now when they were built. " The Canadian government has so far resisted calls to switch on two Multipurpose Applied Physics Lattice Experiment (MAPLE) reactors, built at the Chalk River site to replace the 52-year-old National Research Universal reactor. The MAPLE reactors were to be the first nuclear reactors in the world dedicated to production of medical isotopes, but are lying dormant after Atomic Energy of Canada Limited halted development in May 2008, citing safety issues that it claimed it would be too expensive to resolve. If started up, these reactors alone could deliver more than the current global requirement for medical isotopes, according to Harold Smith, who was a manager on the MAPLE project.
Some medical-isotope suppliers are looking to academic research reactors to fill the gap. MDS Nordion, a medical-isotope provider based in Ottawa, Canada, that had invested heavily in the ill-fated MAPLE project, is negotiating with the Karpov Institute of Physical Chemistry in Moscow, which holds a 90% share of the market for Mo in the quantities needed by the medical community. However, the reliance on highly enriched 235 U has made many governments reluctant to build more reactors because of fears that the material could be used to make a nuclear weapon.
Australia's OPAL reactor, located in New South Wales, is the only site in the world that is irradiating low-enriched 235 U targets, which pose less of a proliferation threat and also produce less hazardous waste. However, the University of Missouri in Columbia is seeking funding to upgrade its research reactor, which proponents say could start 99 Mo production from low-enriched uranium by the end of 2011. Meanwhile, the reactor-construction firm Babcock & Wilcox in Lynchburg, Virginia, in partnership with the medical-isotope supplier Covidien of Mansfield, Massachusetts, wants to build a series of small nuclear reactors with a novel liquid core that also relies on lowenriched uranium.
Ultimately, governments now need to secure the long-term supply of medical isotopes, says Graham. "There needs to be a major effort in several countries to either convert existing reactors or build new reactors to ensure a stable long-term supply of 99 Mo. "
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Paula Gould
The path to a meaningful deal at the Copenhagen climate summit in December seems more treacherous in the wake of last week's meeting of the G8 nations.
Leaders gathered in the quake-struck Italian town of L'Aquila promised to try to prevent global temperatures from rising more than 2 °C above pre-industrial temperatures. They also said that rich countries would cut their aggregated greenhouse-gas emissions by 80% by 2050, and, with other countries, would cut global emissions by 50% over the same period. But they made no commitment to reducing emissions any earlier and did not agree on a base year against which to measure national emissions cuts.
The "We have now a politically accepted and science-based threshold that allows us to calculate precisely how much greenhouse gas we can still afford to emit if we don't want to exceed a given probability of getting into dangerous territory," Schellnhuber says. "So much for sciencethe rest is up to politicians and voters." "So much for science -the rest is up to politicians and voters."
Packed schedule
